Organizations share knowledge in order to achieve its strategic objectives and enhance innovative performance, most important business process and critical knowledge are subjected to unwanted leakage. This study focused on the aspects and concerns associated with knowledge sharing within and outside organizations. To achieve this objective, the study construct, validate, and test the structure equation modeling for knowledge sharing, knowledge leakage, and innovation performance. A survey was designed and the data were collected in 2015 from managers and owners of 600 industrial companies in KSA. The total responses were 276. Confirmatory factor analysis was used to validate the constructs, then subjected to structure equation modeling to test hypothesis. Model fit parameters indicated normal fit and suitability as the research model. Finding indicated that knowledge leakage negatively mediate the positive impact of knowledge sharing on innovation performance, and some of leakage may be beneficial and have a positive impact, especially when sharing knowledge with customers and competitors in order to develop market innovation. Theoretical implication supplement few empirical studies that shown knowledge leakage as mediator leads to minimize positive results of knowledge sharing. Since KSA recently began the transition to knowledge economy, where much of knowledge sharing occurs dramatically, the study provides analytical framework for Managerial and practical implication about important aspects of knowledge sharing, the method and measures proposed by this study allow organizations to map, formalize and measure their knowledge activities, model can be applied in corporate level to identify the specific impact among organizational units and company's networks.
Introduction
Theoretical applied studies focused on the role of knowledge sharing across the supply chain to get the significant results for the organizations. In the literature of organizational learning, studies did not focus only on ways to transform existing knowledge, but also on how to create new knowledge (Hardy et al, 2003) . Studies related to networks indicated that organizations that collaborate and share knowledge with other parties within the supply chain has been able to change its strategic location. Thus, we found many organizations that owns a variety of networks across various industries usually has many advantages due to their access to rich knowledge bases (Rosenkopf and Almeida, 2003) . Organizations usually need to share some knowledge that possess in order to access external knowledge, which could contribute to develop their innovation capabilities, they consider this as essential part of business transactions (Barachini, 2009) . However, the organizations that share knowledge externally also face unwanted knowledge leakage risks. The leakage of most important business process is the biggest obstacles that prevent knowledge sharing and collaboration (Martinez-Noya et al., 2013) . Many recent studies in knowledge sharing have focused on the negative aspects and concerns associated with the participation of knowledge, attributable to the effects of indirect leakage of knowledge and the cost associated with that leakage (Casimir et al., 2012; Foss et al., 2010; Husted and Michailova, 2010) . Strategically, many studies have been conducted to explore and clarify the reasons that make the collaboration across supply chain facilitating participation in various resources including knowledge. Many indicated that there are difficulties and obstacles exist when the development of knowledge internally (Christensen and Bower, 1996; Levitt and March, 1988) , which makes accessing to external knowledge essential. Lots of studies have pointed to the importance of internal knowledge sharing in order to access external knowledge sources (Chao, et al, 2010) . This study focuses on investigating the impact of knowledge sharing across the supply chain on the innovative capabilities (Innovative Performance), considering the role of knowledge leakage of significant business process in organizations. The significance of the study comes from studying the innovation environment that has become more complex and intertwined, which imposed innovative organizations to get the knowledge they need from outside its borders (Duysters and Lokshin, 2011; Spithoven et al., 2010) . Since the inter-organizational exchange of knowledge and resources help organizations take advantages of the integration of knowledge and specialization, as a result increase the innovative capacity (Dhanaraj and Parkhe, 2006) , but the benefits achieved may be limited due to the leakage of knowledge. Compared to the researches in internal knowledge sharing, studies in the field of external knowledge sharing are not mature yet. Partially, the reason is that external sharing of knowledge is not considered among the core activities of the organization. Many studies in the field of knowledge and supply chain management have been reviewed, most of them have agreed upon the idea that accessing and sharing of knowledge are often a prerequisite for innovation within the organizational context Sáenz et al., 2012) . Lack of studies deal with the negative impact of knowledge sharing internally, and externally. This study focuses on the following question: What is the impact of knowledge leakage on innovative performance at the corporate level. The study focuses on investigating the role of both internal and external knowledge sharing in innovative performance under the influence of business knowledge leakage as a mediator factor. The significance of this study comes from being one of the first studies in the subject of knowledge leakage as a mediator factor affecting sharing of knowledge across supply chain. The study developed a questionnaire to measure this relationship based on many reliable and validated measurement tools used in previous studies. Additionally, the study is significant because it trying to deepen the understanding of knowledge leakage as a mediator between knowledge sharing and innovative performance. As the knowledge leakage is a source of concerns for many organizations, the study providing new evidence that knowledge sharing may have a negative impact on the overall performance and the innovative performance in particular. The study will help organizations identify and allocate resources to deal and avoid the loss of knowledge assets. A general framework for this study has proposed, with reference to the literature in order to develop hypotheses for the three selected dimensions (knowledge sharing, knowledge leakage, and innovative performance).
Theory and Hypothesis
The framework and hypotheses indicate that positive innovative performance is related to internal and external knowledge sharing at the corporate level, we developed the intermediate hypothesis in the study, which indicates " the leak of knowledge negatively effects a relationship between the internal and external knowledge sharing and innovative performance as shown in figure (1) . Researchers consider sharing knowledge as a source of innovation and value creation, both internally or external (Dhanaraj and Parkhe, 2006; Al-Tit, 2016A) . Knowledge sharing is also precedent to innovative performance because innovation is inherently connect the external cognitive components (Huizingh, 2011) . Lots of evidences indicate that internal knowledge sharing across organizational unit provide competitive benefits (e.g. Gupta and Govindarajan, 2000; Schulz, 2001) . Internal knowledge sharing refers to the process through which individuals, teams, units, exchange, receive and influenced by the experience and knowledge of others (Argote et al., 2000) . Internal and external knowledge sharing are both have important implications for organizational performance and innovativeness. Prior researches support that positive relationship and contribution to the development of organizational capabilities (Lyles and Salk, 1996; Steensma and Lyles, 2000) . Many researchers focused on how knowledge sharing relates to innovativeness, for example, Powell et al (1996) and Tsai (2001) studied how internal knowledge sharing enables an organization to create new ideas for new product development. It has been recognized that sharing of knowledge internally associated with many challenges, these challenges become even more important when the organizations participating knowledge externally (Ding et al., 2013) .It is not surprising that there are critical differences in the way the knowledge sharing is managed, either internally or externally (Chesbrough, 2007) . Choi et al (2010) developed a scale to measure employee engagement in knowledge sharing internally, as well as with different kinds of knowledge which are shared with external parties, he concluded that sharing knowledge affects the creative capacity both internally and externally. According to Cohen and Levinthal (1990) , acquiring knowledge from externals not only permits more efficient utilization of related knowledge but also enables organizations to better understand and evaluate the nature and commercial potential of technology. The study of Zellmer-Bruhn (2003) and Chesbrough (2003b) indicated to excellent opportunity for external knowledge sharing in helping to discover and investigate the potential of that knowledge and potential markets, increasing the company's attractiveness as a collaborative partner with a high potential for innovation in intra projects. Gupta and Polonsky (2014) indicated to strategic location and increase innovative capabilities in operations, then increase the innovative performance as long as the organization relies on the knowledge and capabilities that have not been developed internally. Knowledge sharing is desirable behavior and expected to achieve strategic goals through cooperation and innovation. Knowledge leakage is in stark contrast, it is undesirable behavior by employees who share the knowledge that the organization would like to keep it internally. The staff may disclose more than required to their colleagues in the participating organizations because of poor oversight of the cooperative environment between the organizations, or when they disclose their designs and new products and processes without thinking. This could happen in formal and informal occasions and professional exhibitions. And also, it can be caused by enthusiasm for new idea or potential innovation, or when increasing confidence, they will keen to share knowledge ( Van den Hooff et al., 2012; Sié and Yakhlef, 2009 ).Based on the above, the leak of knowledge negatively affect the pros realized from the exchange of knowledge in their impact on innovative performance . Organizations don't want to participate in any thing with collaborative partners, this can lead to disable accessing to the benefits of innovation. The individuals in the cooperative façade are the actual people who influence the success of knowledge exchange activities and influence the ultimate innovative performance in the organization as a whole (Hannah, 2005) . Theoretical review revealed five external parties organization can cooperate with the, where the organization can share knowledge and new ideas for innovation. The organization can allow these parties access to information and knowledge of their own (Laursen & Salter, 2006; Lichtenthaler,2011) . Those five parties are (customers, suppliers, competitors, universities, and independent experts as studied by .
Knowledge sharing with competitors is controversial, sharing of knowledge with customers is positive in product development (Steinhoff & Trommsdorff, 200, Al-Tit, 2016b) . Also, the exchange of knowledge with suppliers, universities and research institutions have a significant impact in the development of innovative products, processes, and market (Primo & Amundson, 2002) . In this study, we focused on two of these potential sources of knowledge, customers and competitors because they relate directly to innovative performance in products, processes, and market. Sharing knowledge with customers is one of the most important relationships in the study framework because customer can help organization obtain new ideas about product and solutions (Urban & Von Hippel,1988) , while sharing knowledge with competitors is likely to lead to negative consequences for the innovative performance, as it is controversial (Segarra-Blasco & Arauzo-Carod, 2008) . According to Teece ( 2006) , despite the fact that companies may refrain from knowledge sharing externally because of the potential risks for leakage of knowledge, but that may lead to an advantage to achieve innovation in performance at the operational level. So, the strong competition in the knowledge markets push companies to share knowledge externally. If the organization did not participate knowledge externally, they will not be able to achieve the benefits of its strategy, and also lose access to external knowledge, and knowledge will remain unused.
Knowledge Sharing with Customer
Sharing knowledge with customers is one of the most relationships that studied in the framework of the development of innovation performance (Urban & Von Hippel,1988) . It helps in the product and market development (Tether, 2002) . The customer's involvement in the early stages of product design helps to solve many problems related to design, as well as on the process of providing the product (Faems, Van Looy & Debackere, 2005) . As a result, customer engagement can lead to innovation in the product, this was confirmed by many researchers. But others have found that there is a negative relationship to share knowledge with customers on innovative performance (loof & Heshmati, 2002; Knudsen, 2007) , particularly with regard to innovation in the product, and the market. For example, Bonner and Walker (2004) found that Customer is unable to conceptualize ideas for improvement because of the lack of experience. Nieto and Santamaria (2007) remark that firms that concentrate too heavily on customers run the risk of losing knowledge to other parties. We assume that the positive aspects of customer involvement in knowledge sharing outweigh the negative ones.
Knowledge Sharing with competitors
As stated above, knowledge sharing with competitors is considered controversial. But it can help to the consolidate knowledge in order to accelerate the company's development capabilities and reduce the time and cost required to develop the product for both company and competitor. This kind of knowledge sharing can help also firms benchmark its technological capabilities with competitors, thus differentiate itself by creating areas that find itself a strong and offer different products rather than imitate competitors' products (Tether, 2002) . There are many risks for knowledge sharing with competitors, for example transferring sensitive knowledge to competitors, so the company must balance carefully between the benefits and risks of sharing knowledge with competitors. Many studies have pointed at conflicting results, for example, Loof and Heshmati (2002) indicated to positive impact on products sales. But Cassiman & Veugelers (2002) have indicated this relationship is insignificant. We can't ignore existence of a relationship between the exchange of knowledge with competitors on innovative performance despite the controversial results in literature, we focused on the impact of knowledge sharing with competitors on innovative performance, in addition, how knowledge sharing with competitors can lead to leakage of knowledge. We argue that the flow of knowledge outside and leakage occurs when there is an internal knowledge sharing between members of the organization and when organization share knowledge with external parties (customers, competitors 
Innovative Performance
Reviewing the literature in the field of innovation demonstrate that most of the studies identified five dimensions for innovative performance namely: Innovation in processes, innovation in products and services, market innovation, innovation behavior, and finally strategic innovation. Many researchers identified different dimensions of innovation. For example, Schumpeter (1934) proposed possible alternatives for innovation, such as the development of products and services, the development of new methods of production, identify new markets, discover new sources of supply, and the development of new organizational models. Miller and Friesen (1983) focused on innovation in new products and services, innovation in production methods for providing of services, taking risks. The study used three dimensions including innovation in processes, innovation in products and services, innovation in the market due to its direct proximity to the activities of the supply chain. Process innovation was used in this study, which related to provide new methods of production, modern management methods, modern techniques that can be used to improve the production and management processes. Innovation in processes is imperative in general innovative capabilities, in terms of the organization's ability to exploit its resources and capabilities, and more importantly, the ability to re-assemble and configure resources and capacities to meet the inventive production requirements, and is considered so critical to achieve organizational success (Lyon et al, 2000) .Researchers did not address the innovation in processes clearly, the study of both Kitchell (1997) and Avlonitis et al. (1994) considered innovation in processes as a sub-element of technological innovation. They also considered that technological innovation are linked to innovation in machinery and production methods as tools for technological innovation. Within this perspective, the technological innovation is embodied in each of the innovation in new products that include a unique and modern technological content.
According to innovation in products and services, based on previous studies -the definition of innovation in the product in this study is as a novelty and significance of the new products offered to the market at the right time, where this definition distinguishes innovation in the product from other types of innovation. Danneels and Kleinschmidt (2001) considered innovation in the product is prior to success of product, and linked to successfully business. Since the innovation in the product provides a great opportunity for businesses to grow and expand into new areas. Important innovations allow to build a competitive advantage in the markets, and provide an opportunity for new entrants to gain a niche in the market. Danneels and Kleinschmidt (2001) integrates two perspectives of product innovation, First, from the consumer's perspective, features such as the characteristics of innovation, embrace risk, and levels of change in behavioral patterns recognized. Second, from the company's perspective, environmental considerations, appropriateness with the company's projects, technological and marketing aspects are all dimensions of innovation in the product. Innovation in the market refers to the modern methods adopted by the companies in order to enter and take advantage of the target markets. Under all circumstances, the company will face new competition both in new and current markets. While product innovation focuses on renewal, innovation in market focuses on modernity in the market-oriented approach. despite the separation of them, the dimensions are sometimes intertwined (Wang, Ahmad, 2004) . Ali et al (1995) argue that innovation in the market is associated significantly to innovation in the product. They define innovation as uniqueness or novelty of the product in the market. From the broader perspective, innovation in the market refer to the innovation associated market research, advertising and promotion, as well as identifying new market opportunities and access to new markets.
As the knowledge sharing is essential to the achievement of innovation, sharing knowledge with external partners leads to loss of important knowledge of the organization, Examples include trade secrets, basic techniques, and other types of strategic knowledge (Dhanaraj and Parkhe, 2006; Hannah, 2005) . Ahmad et al (2014) studied the negative effects of knowledge leakage on various companies, leak of knowledge lead to loss of revenue, destruction of reputation, productivity reduction and arising confidentiality agreements breached costs, reduce the bargaining power, and so. It also leads to the creation of new competitors for owner of original knowledge, so when employee leaking knowledge, which is rare, the recovery from this situation is a challenge. Study of Hurmelinna-Laukkanen and Olander (2014) indicated that the strength and ability of the partners or competitors to absorb knowledge assets affect the degree of damage from leakage. In case of working with a partner who has a high capacity to absorb knowledge, the company is losing the advantages of knowledge assets, the resulting fear for competitors to imitate the company's innovations hinders investment in research and development and therefore innovation. Such practices put the organization to a difficult situation of losing the benefits and values of knowledge represented in new innovations in products and processes. Infusion may happen deliberately and serves certain goals. Although organization may leak some existing knowledge in order to achieve some gains in the markets, for example, leaking some information about the product will be launched soon in the market to create more publicity and increased anticipation. This is a strategic marketing decision. Leak of knowledge may be considered wrong behavior when it is deliberated to harm company (Hoecht and Trott, 2006) . This mean that firm faces leakage of sensitive knowledge will not gain innovation benefits from knowledge sharing. Thus we formalize the second group of hypotheses as follow:
H2a: knowledge leakage is negatively affect process innovation.
H2b:knowledge leakage is negatively affect product and service innovation.
H2c: knowledge leakage is negatively affect market innovation.
Despite the benefits of sharing knowledge internally, sharing knowledge with customers, and sharing knowledge with competitors on innovative performance (Rosenkopf and Almeida, 2003; Barachini, 2009; Sáenz et al., 2012) , this exchange means there is a potential leak in the sensitive Organizational knowledge to other parties (Martinez-Noya et al., 2013; Casimir et al., 2012; Ahmad et al, 2014) , accordingly, this leakage will harm and negatively affect the positive impact of knowledge sharing on innovation performance (Process, product and service, and market). We formalize the arguments in the following last group of hypothesis: 
Sampling
All industrial companies in the Kingdom of Saudi Arabia was chosen. This sector is related to operations of production and market, products and services, and often these companies manage their activities through supply chain, which requires collaboration and integration on the highest level, and would entail exchange of information and expertise for the success of integration within the supply chain. The size is too large and characterized by heterogeneity and rapid development, it also extends over the entire geographical area. Due to increasing pressure on companies towards becoming a knowledge-based economy and diversify sources of income, and because companies depend on the exchange of knowledge dramatically in production and innovation, it was inevitable to direct studies to highlight the problems facing knowledge exchanging in this the sector. Companies in which the number of employees is more than 50 employees has been selected, the reason is because knowledge-sharing opportunities grow larger when number of employee increase. Data were collected through a survey using the tool tested by a group of managers and academics to check their validity, clarity and readability. The questionnaire was sent to a sample survey by e-mail or interview people directly. Sample include executives, organizational units managers, operations managers and staff, in addition to the owners. Lists of companies was obtained through chambers of commerce and websites. We selected an appropriate sample of 600 industrial companies from different areas in the Kingdom including Jeddah, Qassim, Riyadh, Dammam. Questionnaire has been sent to them and recalled 276, all of them were valid for analysis. The reason for the low response rate (46%) since the study focused on a small group of employees of managers and owners of companies. There is little response in other surveys have focused on managers, such as the study of (Byrd and Turner, 2001; Wisner, 2003) where the response rates asymptotic to this study. Despite the low response rate, the responses from the managers and owners of companies can be considered valuable and provide insight as previous studies indicated. Questionnaires data was analyzed, and Table 1 shows the characteristics of the study sample. 
Measurement Tool
Measurement tool was developed to measure the impact of three independent dimensions of this study (internal knowledge sharing, sharing knowledge with consumers, sharing knowledge with competitors) on innovative performance (process, products and services, and the market), knowledge leakage mediate this relationship. The development of measurement tool followed three phases, a theoretical review in order to generate the paragraphs and setup the initial paragraphs, then conducted interviews with a selected group of academics, experts and practitioners in the industrial sector for the initial evaluation of the validity and credibility, and finally the survey to check the reliability. Theoretical review aimed to ensure the validity of the measurement content, such as several studies in the field of knowledge sharing within the supply chains, as well as innovative performance studies. A comprehensive review of the study construct has been conducted, then the development of the proposed initial paragraphs, it was offered on a selected sample of managers in companies, chosen two companies Qassim region, namely (Dove Pharmaceutical Company, Qassim Cement Factory) in order to assess the credibility of the measure and ensure the clarity and relevance for each paragraph, as well as the order of the paragraphs based on priority for the measurement of that dimension, then classified by harmony of each paragraph with construct, based on their observations, some duplicated and unclear paragraphs removed, then edited others and add some paragraphs when necessary. Six managers has been interviewed to ensure measurement tool conformity with the surrounding environment. We sent the Questionnaire to five academics in the departments of management information systems, production management and business administration in the University of AL-Qassim, and King Abdulaziz University, where they review each paragraph of the scale, we modified, added, removed, moved some paragraphs for each dimension based on their feedback.
A total of 39 items were generated from literature to measure seven constructs, internal knowledge sharing and based on studies (Faisal et al. 2007; Zhao et al. 2002; Choi et al., 2010) , the scale included three paragraphs. Knowledge sharing with consumers has depended on the studies of (Simatupang and Sridharan 2005) , (Freel, 2003; Faems, Van Looy & Debackere, 2005) and included three paragraphs, too. We depended on studies of (loof and Heshmati 2002), (Cassiman & Veugelers, 2002) . Tsai, 2009 ) for the development of knowledge sharing with competitors scale and included five paragraphs. Knowledge leakage construct has included a 11 paragraph and based on studies of (Ritala et al, 2015; Tan et al, 2015) . Innovative performance paragraphs were adopted from studies of (Kitchell, 1997; Avlonitis et al. 1994; Zirger, 1997; Sethi et al., 2001; Andrews and Smith, 1996; Schumpeter, 1934; Cooper, 1973; Miller, 1983) , and consisted of three constructs, innovative performance in operations and include six paragraphs, five paragraphs for innovative performance in products and services, and finally six paragraphs for the innovative performance in the market, see Annex ( A) for final questionnaire items. Seven-Likert scale for all the paragraphs was used to answer paragraphs as follows (7-Strongly Agree, 6-Agree, 5-I agree a little, 4-Neither agree nor disagree, 3-Disagree, 2-A little disagree, 1-Strongly disagree) . The first part is for demographic characteristics of the sample and included business type, number of employees, and job location.
Data Analysis
Confirmatory Factor Analysis (CFA) were used to validate the construct (Byne, 2001) . A total of 276 cases were processed using AMOS 16.0, Maximum Likelihood (ML) estimation method used, our sample size is reasonable to use this method of estimation, and the scale of observed variable is continuous and multivariate normal. The normality of observed variables were tested, according to west et al. (1995) for sample size of 200 or less, univariate skewness < 2, univariate kurtosis <3 is acceptable, this assumption was met as the univariate skewness for each variable is <0.937 in absolute value, and the univariate kurtosis of each variable is <1.162 in absolute value. Raykov and widaman. (1995) also indicated that ML estimation method can be used for data with minor deviation from normality. Many researcher has identified CFA as an appropriate statistical test particularly when a number of factors required to explain inter-correlations among the measurement variables (Sureshchandar et al. 2002) . Additionally, the observed variables that were more likely to be reliable indicators of a particular factor (Sureshchandar et al. 2002) . Our model was based on logic, previous empirical research and theoretical findings. The CFA would be appropriate method to confirm the proposed factors of knowledge sharing and leakage, and innovation performance. Analysis of first-order measurement model for all construct were conducted. All 39 item generated included, the initial model fitness was assessed and re-specified, then CFA was performed based on the re-specified model. Finally the model were reported as accepted measurement model after benchmarking with five another models. The consistencies of data and theoretical framework are accountable when evaluating each item. Also over-identified model was produced, by fixing the first regression path in each measurement component at 1, the criteria used is item's error variance. As indicated by large modification indices, evidence of items needed to cross-load on more than one component factor. The extent to which items give rise to significant residual covariance, parsimony, purpose, regression coefficient of each item. Reliability of the item and construct. . removing them will cause other items to lose their overall effect on the component factor. Also removing them would have weakened reliability value of the knowledge sharing with competitors and product and service innovation. Although the overall goodness of fit indices improved, we retain some items even of large error variance because if we delete them, it may cause other items to lose effect on component factor and overall model fit. Based on the above analysis, 13 items were eliminated. Table ( 2) show that regression weights for all variables loading to their factors are between 0.43 and 0.92 with all critical ratio above 1.96 which means that all regression are statistically significant at 95% confidence level. Table ( 2) show also the modified first order CFA model fit indices, and the covariance between any two of these component factor, and the critical ratio (note that the critical ratio for first variable in each component factor is not available because regression weight is fixed at 1. 
Results

First Order CFA
Second Order CFA
All 26 items extracted on first order confirmatory factor analysis are loaded in second order CFA. As can be shown in table (3), the regression weight for all items ranged from 0.79 to 94 with all critical ratio above 1.96. model fit indices became more stronger and the model improved. The differences in estimation is because of the changing in the degree of freedom in the two models. Model fit indices were x2=308.225 , df=169, x2 /df= 1.823, GFI= 0.931, AGFI=0.883, RMSEA=0.034, PCLOSE=0.058, PGFI= 0.847, NFI=0.891, CFI=0.932, RMR=0.104. Each item in model was loaded into only one factor without any cross loading. Table ( 3) shows the results of standard second order CFA, regression weight, critical ratio. The table shows also squared multiple correlations R2 for each measurement item, composite reliability, variance extracted for each factor, and Cronbach alpha coefficient to measure reliability and validity. Cronbach's alpha coefficient to ensure reliability of the scale and to ensure internal consistency for paragraphs, paragraphs were all accepted as their coefficient are more than (0.70) (Hair et al, 2010 ). Cronbach's alpha coefficient was calculated for each factor as shown in the table (3). 
Reliability and Validity
Reliability and validity measurement have been conducted for measurement scale to assure whether it measure what the items and construct are supposed to measure. To measure construct reliability, some statistical outputs can be used such as squared multiple correlations (R2 ) for each measurement items, composite reliability and variance extracted for each factor. According to Holmes-Smith (2001) , and Byrne (2001) , measurement variables considered reliable when (R2 ) for each item is greater than 0.5. Table ( 3) show that the (R2 ) for second order model for all items are greater than 0.5 which indicated a good reliability. Also Cronbach alpha coefficient, composite reliability and variance extracted were calculated to measure the reliability of each factor, as represented in table 3. Reliable factor indicator should have composite reliability greater than 0.70 and extracted variance value above 0.5 (Hair et al, 1995) . As represented in table (3), all values greatly exceeded the minimum acceptable values and error free, and indicated consistent results. Construct validity was measured using Convergent, Discriminant, and Criterion-related validity to indicate that items of measurement measure the construct (Hair et al,1995) . Convergent validity indicates that the relationship between items and the factor is significantly different from Zero. Critical ratio that greater than 1.96 can be considered significant based on the The overall confirmatory factor analysis for measurement model demonstrate fit indices within the acceptable criteria, the statistical values of the final measurement model indicated the model fitted well in representing the data. Also, all proposed seven factors ( internal knowledge sharing, knowledge sharing with customer, knowledge sharing with competitors, knowledge leakage, process innovation, product innovation, and market innovation) have showed strong uni-dimensionality, reliability, convergent, discriminant. Thus, knowledge sharing and leakage across supply chain, and innovative performance can be conceptualized as seven structured factors, namely ( internal knowledge sharing, knowledge sharing with customer, knowledge sharing with competitors, knowledge leakage, process innovation, product innovation, and market innovation).The instrument then standardized and used to test the hypothesis.
Test of Structural Model
The test of structural model resulted in the following statistical values: x2=248.164, df=178, x2 /df= 1.39, GFI= 0.94, AGFI=0.878, RMSEA=0.049, PCLOSE=0.078, PGFI= 0.914, NFI=0.942, CFI=0.923, RMR=0.04. This serves as the basis of evaluation for our hypothesis because overall fit indices for the structural model indicated a good fit. Table ( 5) summarize the results of standardized direct and indirect effects, and total effects for each construct of our model. Ten paths were directly significant to knowledge leakage, process innovation, product and service innovation, and market innovation, four significant indirect affects, and eleven total significant effects as represented in 
Discussion
Our finding indicates significant relationships between knowledge sharing (internal, with customers, and with competitors) and knowledge leakage, that's mean that companies with high level of knowledge sharing are subjected to leak sensitive knowledge. Researchers have recognized that firms are likely need to share knowledge to acquire new knowledge to support innovation and competitive advantage (Gupta and Govindarajan, 2000) and create new ideas (Tsai, 2001) . sharing of knowledge internally associated with many challenges, these challenges become even more important when the organizations participating knowledge externally (Ding et al, 2013) . Knowledge leakage can be happened when employee share knowledge among organizational units, Van den Hooff et al. (2012) mentioned many cases in which employee can share and leak knowledge. According to Ritala et al (2015) , when firm share knowledge with external parties, there is always a risk of unintended knowledge spillover, they also indicated that firm must share their knowledge with external parties to get their knowledge, on same time, it should consider the potential negative effects of leaking critical knowledge. The first group of hypothesis (H1a, H1b, H1C) are significantly supported. Testing of the second groups of hypothesis (H2a, H2b, and H2C) indicating significant and direct negative effect of knowledge leakage on product and service innovation, and market innovation, that is the leakage has a great negative effect on these two variables, while knowledge leakage had less effect on process innovation as this hypothesis was not supported. Although, the effect of knowledge leakage on process innovation is not significant, but the effect is still negative. This corresponds with many studies that have pointed to the negative impact of knowledge leakage on innovative performance. Such studies indicated that firms share their own knowledge but should aware of potential leakage that may harm the innovation capabilities (Ritala et al, 2015) . Despite the benefits of knowledge sharing (internally, externally) to innovative performance, firms face many risks and challenges. For example loof & Heshmati, (2002) and Knudsen, (2007) found a negative relationship to flow knowledge to customers on innovative performance, particularly with regard to innovation in the product, and the market. The results of testing the last group of hypothesis show that there is a positive and significant effects of sharing knowledge internally on process, product and service innovation, despite the negative impact of the knowledge leakage on sharing of knowledge internally. The total effect indicate that sharing knowledge internally increase these innovative performance despite the negative effect of knowledge leakage. Thus, hypotheses H3a, H3b are jsd.ccsenet.org
Journal of Sustainable Development Vol. 10, No. 1; 2017 not supported. But the results support hypotheses H3c, which indicates knowledge leakage negatively affect the positive impact of internal knowledge on innovation. That leads us to judge that sharing knowledge internally does not support companies to get the desired benefits to achieve innovation in the markets, because that could lead to the loss of important knowledge and reduces the chances of innovation in the market. In contrast, companies should promote sharing of knowledge internally to achieve valuable innovation in the processes and products.
The finding of this study coincide with previous studies in the same field, where the results showed significant and positive direct effects for all kind of knowledge sharing (internally, with consumers, with competitors) within the different levels of significance on innovative performance. The study also showed that there is no negative effects of knowledge leakage on the positive impact of sharing knowledge with customers and competitors on innovation in the market. Based on these results, we suggest companies should allow the exchange of knowledge with customers and competitors in order to develop their creativity and innovation in the markets, and establish clear lines to control this exchange. These finding cope with the study of Teec (2006), he argued that the organizations will not be able to achieve the benefits of its strategy if did not participate knowledge externally, and also will lose access to external knowledge. He stated that despite the fact that companies may refrain from knowledge sharing externally because of the potential risks for leakage of knowledge, but that may lead to an advantage of achieving innovation in performance at the operational level, so the strong competition in the knowledge markets push companies to share knowledge externally. According to product and service innovation, the indirect finding indicated that knowledge leakage negatively effects the positive impact of knowledge sharing (internally, with consumers, with competitors) on innovation in products and services, but the great affect is when sharing knowledge with competitors. Finally, results support hypothesis which indicated knowledge leakage negatively mediate the impact of knowledge sharing with customer, competitors on process innovation (H3d, H3g), and negatively mediate impact of knowledge sharing with competitors on product and service innovation (H3h), and finally, negatively mediate the impact of internal knowledge sharing on market innovation (H3c). All of these hypothesis were significantly supported. Many researcher agreed upon these finding, (e.g. Martinez-Noya et al., 2013; Casimir et al., 2012; Ahmad et al, 2014; Ritala et al.2015) .
Theoretical Implication
Our findings support arguments in the previous studies about the benefits of knowledge sharing on innovative performance. During sharing of knowledge, firms must be aware of risks of knowledge leakage, especially the critical knowledge to outside parties. While the focus of many previous studies were on the negative impact of the knowledge leakage and the need to protect critical knowledge from infusion, the study results indicated that some of these critical knowledge can leak without having a negative impact. In contrast, it is considered necessary in order to access the necessary knowledge to develop innovation abilities. Also, The study did not contradict with previous studies regarding the positive impact of knowledge sharing on innovative performance, but rather complement them. The study also indicated the negative effects of knowledge leakage. Despite the existence of studies in the field of knowledge leakage, few empirical studies have shown knowledge leakage as mediate variable leads to minimize the positive results of knowledge sharing on innovative performance. Ritla et al. (2015) studied knowledge sharing and leakage and their impact on relative innovation performance. He studied the types of knowledge leakage (accidental and intentional). This study is based on the general conceptual framework of knowledge leakage in the study of Ritla et al. (2015) , and developed a measure for knowledge sharing internally and externally, knowledge leakage, and innovation performance and tested them empirically.
Managerial and Practical Implication
This study provides an analytical framework about important aspects of knowledge sharing, aspects of knowledge leakage and how they negatively impact innovation performance. This framework provides an opportunity for managers to identify those aspects that could contribute to the promotion of knowledge-sharing activities either internally, or knowledge that can be exchanged with external parties such as customers and competitors. The results of this study could be considered as a guide for people responsible of organizing collaboration and sharing of knowledge, where they can identify aspects of knowledge sharing which can bring benefits, and which aspects of knowledge that can be shared with external parties. This analytical framework may help managers to realize the areas of knowledge sharing activities that could lead to a leak of knowledge. As well as aspects of knowledge leakage that could lead to positive results. Our framework may help managers to map the impact of knowledge leakage, which allow to identify and isolate the knowledge leakage activities and practices that brings harm and problems. The method and measures proposed by this study allow organizations jsd.ccsenet.org
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Limitations and Future Research
This study focused on the effect of knowledge sharing and leakage internally, sharing and leakage knowledge with customers, knowledge sharing with competitors as external parties on innovative performance. Also it focused on the negative impact of knowledge leakage on the positive aspects knowledge sharing. There are many external parties that may deal with the company, not limited to customers and competitors. We indicated during the study to those parties who the company can share knowledge with them (customers, suppliers, competitors, universities, and independent expert). we focused on two of these potential sources of knowledge, customers and competitors because they relate directly to innovative performance in products, processes, and market. Additionally, The study focused on three types of innovative performance, which are innovation in processes, innovation in products and services, and innovation in the market. Other many aspects of innovation have not been touched, as well as other kinds of performance. Other limitations that the results were within a confined geographical location area. Where we obtain responses to the questionnaire from companies in Saudi Arabia only. Ritala, (2015) has indicated that businesses and knowledge sharing culture may be deferent in other countries, Kingdom of Saudi Arabia's economy considered one a strongest economies, oil revolution brought significant growth in manufacturing. KSA recently began the transition to knowledge economy, where much of knowledge sharing occurs dramatically. Enhancing knowledge sharing can improve companies capabilities, but there are concerns about knowledge leakage. Much of knowledge are shared between companies within service sectors, this sector also not included in the study.
This study provides suggestions for future research. Future research should be directed to focus on the other external parties that share knowledge and to measure its impact on different aspects of performance. With regard to performance, we should go for future research to examine the different types of performance, competitive advantage, strategic location, strategic performance, financial performance, operational performance, etc. and measure the effects of knowledge leakage on them. Future studies should be directed to other sectors, such as services sectors, which include industries such as technology, banking and other sectors. Future studies should also be directed to different cultures, as we have said, the exchange of knowledge is influenced by different cultures. Our measurement in knowledge sharing and leakage should be further developed, for example, the measurement should include deferent types of knowledge leakage, assessing knowledge leakage should also focus on the resources of leakage. One of the most resources of leakage is people. Future researches should empirically focus on the motivations for leaking knowledge to other parties. Further researches should focus on the relationships between internal and external knowledge sharing, and how internal knowledge sharing facilitate sharing knowledge with external parties. Finally, the study adopted a measure to examine the relationships between variables at the corporate level, and how knowledge leakage may effects innovative performance. Future studies should be directed to study the wide and overall impact of knowledge leakage the entire supply chain, and how it can also affect the supply chain performance.
Conclusion
Sharing knowledge internally and externally can bring many benefits to the organization, those related to the development of innovative performance in particular. But the organization may face many risks to this exchange, so-called knowledge leakage. We directly examine the impact of knowledge sharing on innovative performance, also we tested the mediator effects of knowledge leakage on innovation performance. Our results indicated the positive effects of knowledge sharing on innovative performance, negative effects of knowledge leakage on minimizing the positive impact of knowledge sharing on innovation performance. Our finding also indicated that some of knowledge leakage may be beneficial to companies and may have a positive impact, especially when sharing knowledge with customers and competitors in order to develop market innovation. The results provide much and deep understanding of the relationships between internal knowledge sharing, external knowledge sharing, knowledge leakage, and innovation performance. Based on our results, we suggest that companies should focus on aspects of knowledge that can be exchanged, especially with external parties. As well as companies must realize that there are positive aspects for the knowledge leakage that should also focus on. 
IKS1
The organization promotes exchange of information across the different functions in the core supply chain activites such as manufacturing, supplies, marketing, accounting, and logistics.
IKS2
We exchange experiences, skills and tacit knowledge between organizational units within the company
IKS3
We communicate information that related to our business among all employees within the company . 
KL5
The company faced problems related to leak / loss information to third parties *
KL6
The company experienced problems with leakage of information through technology-related events (for example, hacking databases)
KL7
The company is facing problems with leakage of information by the staff (to get information in an unauthorized manner)
KL8
The company is facing the loss of information leakage due to collaborative efforts with external parties or business partners *
KL9
The company faced a leak of information through the transfer of staff to other organizations *
KL10
There is a big possibility that external parties and business partners benefit from our information leaked *
KL11
There was a lot of turmoil for daily operations of the supply chain activities due to leakage and loss of knowledge
Process
Innovation
PI1
We constantly working to improve its business operations PI2 Our production methods changing very quickly compared to its competitors PI3 During the past five years, our company has developed many new methods of administration
PI4
We use the latest technology to do business operations *
PI5
The nature of the production processes in the company as new as compared with competitors PI6 Our company uses innovative methods to solve problems
Product and
Service
PSI1
Our company often considerd the first company to offer new products and services
PSI2
Consumers often look to our new products and services as unfamiliar jsd.ccsenet.org
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Innovation PSI3
Compared with our competitors, the company has more innovative products and services introduced over the past five years *
PSI4
Compared with our competitors, the company has the highest success rate in new products and services that introduced to the market
PSI5
Compared to our competitors, our company is considered the fastest in bringing new products and services to the market
Market
Innovation
MI1
Compared with our competitors, marketing program of our new products and services are revolutionizing the market. *
MI2
Our new products and services are deferent from the previous products and services
MI3
When we introduce new products and services, we use the latest technology.
MI4
Often our products and services are a prime location in the market compared to new competitors *
MI5
Our company is considered superior in the adoption of technological innovations from those of competitors *
MI6
Our company considered superior to embrace technological innovations compared with competitors *
MI7
The Company follows a new form of advertising and promotion is different from that used for current products and services * eliminated items.
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